Objectives: The dementia-friendly community (DFC) initiative was set up to enable people living with dementia to remain active, engaged, and valued members of society. Dementia prevalence varies nationally and is strongly associated with the age and sex distribution of the population and level of social deprivation. As part of a wider project to evaluate DFCs, we examined whether there is a relationship between provision of DFCs and epidemiological need.
living with dementia; adapting the environment; and ensuring that unpaid carers receive support.
In England, the Prime Minister's Challenge on Dementia 2020 has called for an increase in the number of DFCs. 1 There is a lack of research investigating effectiveness of DFCs, although within the literature a broad consensus exists about the importance of the role DFCs play in raising awareness about and promoting participation among people with dementia. 2 However, there is no single agreed model of what a DFC is, and definitions of "community" and "dementia-friendly" vary greatly. 3 While the elements of a DFC may differ, most have explicit, or at least implicit, geographical boundaries. Those DFCs that are not location based are small in number and usually embedded within a large public or commercial organisation.
The second Cognitive Function and Ageing Study (CFAS II) 4 was a large epidemiological study that found dementia prevalence, the proportion or percentage of a population affected by this condition, to vary between 3.3% and 8.4% among local authority areas in England.
The age, sex, and social deprivation profile of an area were factors associated with a higher prevalence of dementia. Dementia-friendly communities have the potential for greater reach where prevalence is higher. However, factors associated with higher prevalence such as greater social deprivation may work against the establishment of DFCs given the need for community resources to initiate and develop them. This study set out to examine whether DFC provision, in terms of a recognised and established DFC initiative, is associated with epidemiologically based need for a given geographical locality in England.
For the purposes of our analysis, we use the term "epidemiologicalbased need" to mean need for a DFC determined by number of cases or number of cases per head of population.
| METHODS
The analysis presented here is part of the ongoing National Evaluation (2) number of known dementia cases based on primary care records, and (3) estimated number of dementia cases.
Dementia prevalence (the proportion of a specified population with dementia) and number of cases known to primary care services for those aged 65 years and over was based on English primary care records and accessed via the Fingertips Toolkit, 8 a publicly available electronic source of key health indicators. Data are uploaded by every general practice and include presence of dementia diagnosis, age, and sex for each registered patient. 9 Each practice receives a financial incentive to report the number and proportion of registered patients with known dementia diagnoses. 10 Data for the estimated number of known and unknown dementia cases for each CCG area were accessed via NHS England. 9 These are calculated using 5-year agesex group estimates from the CFAS II and applied to the Office of National Statistics (ONS) population projections for people aged 65 years and over.
| Analysis
A map of CCGs in England was produced using ArcGIS software 2016 version 10.4.1. Dementia prevalence data for each CCG were divided into quintiles and overlaid onto the map of CCGs in England. Dementia-friendly communities were added to the maps with a marker representing the geographical centre of each DFC. Three independent t tests were performed comparing CCGs with a DFC with CCGs without a DFC in terms of three methods of epidemiological need:
(1) dementia prevalence, (2) number of known dementia cases, and (3) estimated number of known and unknown dementia cases.
To adjust for potential confounders and test whether the number of DFCs (rather than simply the presence of one or more) within a CCG area was associated with any of the three measures of dementia prevalence, three ordinal regression models were used. In these
Key points
• At least one dementia-friendly community was based in 115 of 209 location-based CCGs.
• Number of known and estimated cases of dementia is associated with presence of a DFC.
• In rural areas, geographic reach of the community will determine how well local populations are served by DFCs.
• There was no evidence of an inverse care law in terms of the geographical provision of DFCs. models, the outcome was number of DFCs within a CCG categorised into three levels (zero, one, two or more). Potential confounders were population size of CCG area and mean deprivation score as measured by the English indices of deprivation, a relative measure of deprivation. 11 Social deprivation was not included as a covariate in the model examining the estimated number of known and unknown cases of dementia. This model uses estimates produced from CFASII data, which already takes into account the social deprivation of a given area.
We tested the proportional odds assumption using likelihood ratio tests. Where there was evidence the proportional odds assumption was violated, we reverted to binary outcomes using logistic regression models. All analysis was conducted using Stata 12 version 14.2.
| RESULTS
We identified 196 DFCs that had been formally recognised by the Alzheimer's Society. Seven communities were identified that were not location based but organisation based spanning a much wider area or national in scope. These were not possible to map and therefore excluded from further analysis. At the time of the study, there were 209 CCGs in England. Of those, 94 had no DFC, 77 had one DFC, and 38 had two or more DFCs. The maximum number of DFCs for one CCG was 11. Dementia prevalence based on primary care records ranged from 3.2% to 5.5%. Taking account of both known and unknown dementia cases, the mean estimated number of dementia cases for these 209 CCGs was 3057 (SD = 1986).
Dementia-friendly communities were located throughout England (Figure 1 ) from the south-westernmost corner to the north-east coast.
Concentrations appear to be in London and the South East and from
the Midlands up to the conurbations of the North West. When mapped against prevalence of dementia, CCG areas with higher prevalence appear to benefit from DFC initiatives. However, there was no statistical evidence of a difference in dementia prevalence between those CCG areas with (n = 115) and without (n = 94) a DFC (P = 0.61; see Table 1 ). This remained true after adjustment with the odds of a DFC being present in a CCG area 0.76 times that with an increase in 1% prevalence (95% CI, 0.40 to 1.47; P = 0.42).
In contrast, when comparing CCG areas with and without a DFC in terms of unknown cases of dementia, there was evidence to suggest that areas with higher predicted cases of dementia had better provision of DFC initiatives (mean difference = 881; 95% CI, 349 to 1413; P = 0.001). This was still true when analysis was restricted to known cases of dementia reported in primary care records (mean difference = 577; 95% CI, 249 to 905; P < 0.001) as shown in Table 1 . In adjusted analysis, the increased odds of a DFC (zero to one, one to two or more) were 3.87 (95% CI, 2.13 to 7.02; P = <0.001) and 1.87 (95% CI, 1.36 to 2.58; P = 0.001) per 1000 people with a dementia diagnosis and per 1000 people estimated to have dementia, respectively.
| DISCUSSION
Thus far, much of the research examining DFCs has been conceptual rather than empirical. centre. However, a study of DFCs in rural Canada suggested that rural communities may have the advantage of familiarity that allows members to remain connected 11 and there are recognised challenges for older people living in urban environments. 16 The use of primary care data to determine number of cases can be problematic in that dementia may be underrecognised and underreported. 17 There is evidence that the identification of dementia cases from routine health records has high positive predictive value and reasonable sensitivity. 18 By using CFAS II estimates specific to CCG area, we have been able to include estimates of unknown cases. 4 We found no evidence of an inverse care law, 19 at least in terms of geography, whereby provision is better for those with least need. Odds ratios are based on increased odds of higher number of DFCs per 1000 people with dementia.
g Social deprivation not entered into the models due to being controlled for in the CFAS II estimates.
